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ゆく予定です。　               　　　　  




















6I have been focusing on isotope 
dendroclimatology to obtain cli-
mate information from tree rings 
using isotope ratios. In detail, I an-
alyze the oxygen isotope in tree ring 
cellulose of Fokienia in Southeast 
Asia and discover that tree ring cel-
lulose oxygen isotope (δ18O) of Fok-
ienia in northern Indochina has a 
significant correlation with climate 
parameters and El Niño-Southern 
Oscillation (ENSO) Index, and is a 
promising proxy to reconstruct his-
tory of ENSO changes. I built up a 
400-year tree ring oxygen isotope 
chronology in northern Laos and 
reconstructed the ENSO variations 
during the last four centuries. In ad-
dition, I explored the potential of tree 
ring δ18O in Southeast and South-
west China, northern Thailand, India 
and Nepal in order to reconstruct the 
history of Asian summer monsoon.
Dendroclimatology has been 
undeveloped in tropics because 
cross-dating by ring width (a key step 
in developing a tree ring chronol-
ogy) is difficult there. Cross-dating 
matches the pattern of wide and nar-
row rings between different trees to 
determine the absolute year when 
each ring was formed. However, the 
cross-dating often fails in tropical 
area, because ring width time se-
ries are not consistent due to local 
non-climatic factors such as compe-
tition for light between trees in the 
densely populated forest. To solve 
this problem, I employed the tree ring 
δ18O based on the fact that it is main-
ly controlled by relative humidity and 
precipitation δ18O, both of which are 
sensitive to climatic factors. I mea-
sured seven trees δ18O of Fokienia 
in PL site (tree ring width cannot 
be used for cross-dating in this site) 
in northern Laos during the period 
of 1588-2002. The results show that 
tree ring δ18O shows good inter-se-
ries correlation (r=0.5) over the past 
400 years, and several pointer years 
that are very helpful for cross-dating 
exist in the time series. In addition, 
the resulting 415-year (1588–2002) 
δ18O chronology shows good agree-
ment with an independently dated 
300-year δ18O chronology from Mu 
Cang Chai, located 150 km north-
east of the study site. This validates 
the accuracy of our δ18O chronolo-
gy. My results indicate that tree ring 
δ18O can provide a useful alternative 
approach to cross-date, especially for 
trees in tropical areas that cannot be 
cross-dated using ring width due to 
frequent endogenous disturbance or 
the lack of distinct limiting factors 
for tree growth. 
These works were published in 
“Palaeogeography, Palaeoclimatogy, 
Palaeoecology and Journal of Geo-
physics Research-Atmosphere”.
Development of tropical dendrochronology 
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The potential of tree ring cellulose δ18O in different tree species 
as climate proxy in dendroarchaeological 
and dendroclimatological study
A well-established master tree 
ring chronology can be used to es-
timate the precise ages of wood ma-
terials excavated at archaeological 
sites, and even to reconstruct pa-
leoclimates. Many continuous long-
term series have been established 
using long-lived trees and short-
er-lived woody species by extend-
ing the chronology beyond their 
lifetimes using living, archaeologi-
cal, and sub-fossil samples through 
cross-dating. Many woody gymno-
sperm and angiosperm species (e.g., 
Japanese cedar, Japanese umbrella 
pine, Hinoki cypress, oak, camphor, 
water elm) excavated at archaeolog-
ical sites in Japan still require den-
drochronological dating. Therefore, 
the establishment of chronologies 
for these species would make a sig-
nificant contribution to the study of 
dendrochronology in Japan. Some 
gymnosperm and angiosperm tree 
species have been used to construct 
chronologies based on δ18O analy-
ses, and to determine past climates; 
these include oak, fir, cedar and cy-
press in Japan.
The establishment of long-term 
chronologies for δ18O can thus pro-
vide the basis for the study of paleo-
climates. Pine and oak are typical 
trees in the forests of central Japan, 
and many wooden materials made 
from those species have been ex-
cavated at archaeological sites. A 
comparison of tree ring cellulose 
δ18O values between these tree spe-
cies may reveal the usefulness of 
their tree ring δ18O values as a uni-
versal tool for dendrochronological 
dating of excavated woods in Japan, 
and/or as proxies of past climate. 
I conducted the tree ring samples 
from many tree species belonging 
to gymnosperm and angiosperm. In 
detail, I measured variations in tree 
ring cellulose δ18O values of pine 
(Pinus densiflora) and oak (Quercus 
serrate and Q. variabilis) growing 
in the same forest in central Japan. 
I examined the similarities and dif-
ferences in their variability of tree 
ring oxygen cellulose isotope ra-
tios (δ18O) in responses to climate 
parameters. The significantly high 
correlation between pine and oak 
δ18O time series does not only pro-
vide us of a unique cross-dating tool 
beyond tree species applicable for 
dendrochronology, but also indi-
cate that δ18O in tree ring cellulose 
is controlled by common external 
factors. Furthermore, the different 
pattern of responses to precipita-
tion and relative humidity in pine 
and oak trees can be interpreted in 
terms of differences in cellulose syn-
thesis processes and/or leaf mor-
phology.
The wooden samples excavated 
from many archaeological sites in 
our project can be used to not only 
extend time series back to millennia 
before present but also explore the 
influences of climate change and 
even human activities in the past. 
There are potential uses of our study 
for laying the foundation for further 
isotope dendroarchaeological and 




































































2015年1月16日（金） 13：00 - 16：30
有楽町朝日ホール
